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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an illumination 
optical system which can improve the rotation 
symmetricity of an illuminating light, is small in size and 
facilitates maintenance. 

SOLUTION: A light branched from a laser beam, whose 
wavelength is within a range from a visible range to an 
infrared range and which is emitted from a DFB 
(distributed feedback) laser, etc.. is amplified by a 
plurality of optical amplification units with optical fiber 
amplifiers in a fundamental wave generating unit 100 and 
is supplied to a wavelength conversion unit 20 via an 
optical fiver bundle 1 9. An illuminating light IL which is 
obtained by converting the supplied light into an 
ultraviolet light is divided into two by a polarization beam 
splitter 106A. The two divided beams are turned so as to 
have a rotational difference of 90** between each other 
and combined with each other. The combined light is 
supplied to a fly-eye lens 110, and a reticle R is 
illuminated by the exposing light from the fly-eye lens 
110. 
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FB (Distributed feedback) U— t^€^;!)^&(7>Dr%J€ed^ 
t>#>Hie©u— tf3tt*»ttL-C, 3t:7T-</<— Jt«S* 

8*361 L$iB3fee— AXr^U -v^ 1 0 6A-C2«SI| 
>X1 1 03!)^e,©S3t3tT?Uf=^^?JUR*BaiB-r-6. 
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«58B3tjSSSt. 85l2*::^^'f*;i'- -OT^i^U-^i: 
(orau. 8i>8BffgqQ3fe(Ol^isilEjitl»1±$MiE-r<S>f=it>a>a% 

o* /Nf£lt (N(*2Jil±<oS») IsliK-r-5c:i:$i^fS 

iBSfiJiici£¥-r 4 ^ i ^ «i8ii: -r -SSitSa. 

[O O O 1 ] 

(ccDJfeif) . jsaas^ai^. -j^yx^^-i 
-< X $sji-r -5 fcto© :? * h y v-y ^ 7 -< xg-eiSffl s 

[O O O 2] 

•^i: Lr<DU^->;i. (P;M>VX'^) ±lraSl~ttA^4i 



[0 0 0 3] mile, m^ii&r?y h<Dtftm±ii^ntV)iii 

-5. m2IC. S3t3teA<aifi3 0 0nm£lT«)Sg*l-3tCDa 
*-S3t^ttil4*<(SP>*t, feJ|Rg<DaiEA<IIL<«:o-C< 

[0 0 0 5] iiI«(0S«S3ta!li: LTI*, K 

rFX4r->^U— y (36:52 4 8 nm) A^figffl^^tTfc 
y. Sffi-eiAMI-SiftSOA r FX:%^ix7Lx— (iSES 

i93nm) ^m.m-t ^u%&m<r>m^i^mit>ii,ixxy.^ 
■s. Hi=. x:t^->-?'u— if<D#ra-efc*F2 u— y (ft 

x4^iu4f— ^S5«>-Sfc«)ici4 1 /<;uxsfc y <Dx:^;^^ 

[0 0 0 6] *fc^#a):«r^t Lri4, IflU^it^^a 
5t> ^j:ys3Efiro^ii-3tJcsa-r-5:^a£*<fc 

'&e r "Longitudinal ly diode pumped cont 

inuous wave 3. 5W green laser",L. Y. Liu. M. Oka, 
W. Wiechmann and S. Kubota: Optics Letters, vol.1 
9, pi 89 (1994) J T?I4, iji3l»U-+f3tT-i!lfi$*vfc@»: 

t^^, C©t£3|E«-CI4, Nd : Y A G U— IfOjag-T* 1 
O 6 4 n mCD U— tfjt^. fflL^TiSS 
4|SiS5IS2fi<02 6 6 nm03tSS6*$1i--5:;&afe 
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[0 0 0 7] *fc» «S.li^M2F8-334803#^i 

*a»fi. («jttf 1 0x10) 

[0 008] 

— tfil«±«:-e^-a>56SX'<-> h-JU*±eT-1 pmMS 

[0 0 0 9] w®fcto. 01x1*. tf^^icasM 
l=ia-;«fifl)*-$a^-Kf6ffiif $i+i>fctf)J=(4. 

[0 0 10] c*v&aaG)u— y^tsibwiz*- 

^ale)tlTL^* rwalter Koechner: Sol id-sta 

te Laser Engineering, 3rd Edition. Springer Series 
in Optical Science. Vol.1. Springer-Verlag. ISBN 
0-387-53756-2. p246-249j #88) . ^*lt4. mST.'^ 

*<a[$il-)& S t L> 3 Fd^SA<& o fc, 
[0 0 1 1] MIC. w©J:5'5:7U'l' U— ifl*. 

i+->v u— »f ictb-^T^a^ft^ »aic/ix$ < -r s c: 

cmJUTI-fc* S.«/<-V'y-i?>'yttSI»-Cfcofc„ * 

u-< ^a^-r^ u— ■tF^igro-gpicT^'r > h-r4tA< 



[00 1 2] *fc. *<DJ:5'5:3taS$g5tSa<oraqgjt 
!^mlcfflt^fc^i^lcli. g»Wl-iE^$*t^iiiS/<^— 
>©:^fiiicj:5ll*@<Dg$gt<t-fc4«>i-, SitjtroiHlfe 

^a^stt-rsct^miosMfr*. 

[oo 1 3] £l=:$:feeqtt, SaKSISa>!fSqS3te^lgl={e 

§!gl--C#-5ck3l=-r-SCi:^m2<©BMfri., Ml= 

ja^i^fa^JS^IfiK-CSt <-C*-5J:3l=-r-5^i:«m3a> 
SMirf -So 

[oo 1 4] "sxzi^mmt.. ^min'btiwmt'^^m.^ 

[oo 1 5] 

Ml*. fi9K3fe$S§±-r-5itS^a (10 1) i:, COJit 

©*^T--f*iU"f 41 (1 1 o) (Ti^^i?-*- 
'T-y'-) *<Da8a©2jfe3feas*^e>a)3t^**3tLT 

»Ig|taiC3l<ft3t3^^^ (1 1 6 A. 1 1 6B. 12 

o) t $fl|jlf=8ai8Jfe^alalc^^t^r. -f-roattssaA^ 
&et«&**t*gsBjpfero5tffli=sit'Ef®rtT?©sas^>Hii* 
ltlHias*l*-C'&y. -tcoitsssai:. •e®:i-:^^-f A;!' 

*ffliE-r-5fc«>©3te*fiJ^gP (106A. 106B. 1 
0 7 A. 107B. 1 O 8) $Sl+f=t<D-efe.5. 
[oo 1 6] »rA^-i.*Seifll=«k*ilS. -tOit^fiJ^gpic 

«)BaiB3t^^S$SitSai=fi6ffl-r-5-t(rJ:o-C. li 
^$*i-5I51^/<4«->©:&|Pllc J:*8«g||AM>* < ts. 

y. ii^«isiSA<ipj±-r-5. cwa^. -toataifijeffl 

I*. -0^iLr■^<D3tassaA^t.©BSB^5fe^m13t^& 
a:m2 3t^ic^^tt-r*»tt3ifc^m (106A) 

?^ (108) ^-omistmt-eroiHueite^^AN&w 
ai**t-5-ea)m2jfemi:^^«-r-5#fie3t!Pi^ doe 

B) i:$*-rS%©-ej&-5, -J-CDSlSt^tD 
BrSl^<DegJS^4|i;5<M^(£^£:«lRll=iBfil^Sn}^-C& 
tt«. ^<Dm2 3t^^fi|x.lSl 8 0* /N/£l+ (Nl*2 
Kl±<Ofia) lateUT. -eoom l3fe^i:^-<D®2 3t^i: 

$^BR-r«::fci=J:or. tBrm<c«fi6-e*(0;i-:^7^-f * 
;u • -f 4i|-ttlS$*i§gSI8ifea)Hrffirt©Ba« 

S xmt- ^ 2 :5 ifi) Jt«;i= -c -5 o 
[0 0 17] c<oa^, -troifesssai*. -eftLr* 

*f6*-r-5 U— 9=jtfg±SB (1 1) tfifeft 

4fiPA^ e>aE±*ttfc u— y=3t«ii«r -Sat 7 T -r /<— it 
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m^^m-r^iftmm^ d b-d t. z.a)^m<ismz 
naticasfisa-rsasssssiaj (20) t^ii*, 
[00 1 8] mt^i>iftm^Miz^Hii. ^<Du— y=3tfB 

^StLTI*, «;t(Sf§SaKfiA<*a»$*tfcDFB (Di 
stributed feedback) i|ii9i*U— Xli^'T-f/^— U 

sou— 9'3t$5ft:7T'r/<-Jte»-eJa«uf=«, 

[0 0 19] C<D«^, 3t:7T'f/<— Ji*iSli:UTI±, 
fliK.«x;nf';7A (E r) • K— :^-3t7T-f/^— Its 
S (ErbiuiR-Ooped Fiber Amplifier: ED FA) 'f 

T^;ue't>A (Yb) ■ i^-zf-%z?T-(/<-m^m (y 

DFA) . ■^=7-t:!t-i>J* (Pr) • K— 3f •3t7T-1'/< 
— «fiS (PDFA) , Xtt'VU-^A (Tm) • K— 
• 3t:7T-r/<-li*Sg (TDFA) 9?$ffiffl-r-5Ci:A< 
*fc, *fBeBa>iSifi^SSSP2 0(D«^I-OL^T 
1^, »Slt(0|^»)^dt^€S(D2^SiS%f£± (SHG) 
&i;/'3lltfl@S;%i£ (SFG) <0ia^$t>1i-|= <l:o 

^J-OI) ©aiSiK<fey/<i:€>SI*1.3t^S!glcta*t-*Ci: 

[0 0 2 0] *fc. ^©JtlS^ai*. ^-(0 u— +F3tfe^ 

(14, i6-i~i6-m) ^Mi-iiS^, -eoatlie 

Sltt.H*i:^tl=. -eoSJS^SiSPI*. "tO^^Otftm 

♦iSP e> ta * $ +ifc u— y=ita)^ $ sito-cass^a^ 

— yjt^aitefcafc^roffiPBia t— u>x(4*et-«Tf 
[0021] i: c5A<, ^-roas^BiSp-el^^Ji^jt^S 

T?fcS rwalk-offj |c<>:-3r. SttB*H-5lSiijKa)Bf® 

■*f3ti*aaa)3t^<D:^-efey. rwaik-offj rzj:ox^ 



[00221 -tL-c. ^sieacDSjfesiai*. ±sB<»*f6 

il^^XO (R) <D/<^«— ><D«^Sfi (W) Jil-g^ 

■r^sjBjt^s (PL) sirE!i3W3fe^saA> 

[0 0 2 3] 

@i (a) :*imo>m^^<^ikmoi^m&m.i 

3iL, w©Hl (a) lCj3^^■C. U— 9%S64fii»t LT 

©^-SSfSSu— 9*1 lA^fej^.'?-? h;H@a>50it^*- 

SfiSa>0lx(£iI^% (CW) ^ U «:-&%S 1 . 5 4 4/1 

U—- tf * L B 1 A<fS^-r -S. C<D L B 1 

I*, jtlSJ^OTSt^Eih-rSfcaxOT-f VU— ^» I S 1 * 

^VuratasPSSt Lra)3t^iiiR^i 2icAltL, 
4i=Airr-5. 

[0 0 2 4] }fe«-ttiieSi54lcAStUfcU— tf3tLB2 

I*. ffe-rsfraroatJiesp t l r ©at p r -< / 1 

3*jlfflLT«je$ixt=!ft. T-fVU— 5" I S2*^L 
^tv-S. ml*2Jil±<0Sa-C'fcy, *«-C-(*m=4T?& 

■5. %VT^/^-m^&m^ BtLri*. m-lSfifefiu 

— tfi 1 A^e)5E**t^-s^— tfptLB 1 ti^i^assige 
(*«-ci* 1 . 5 4 4 /i m^ifi) a>5t^iiti-r-5fc«) 

l=, i.lV\£^J*' K— -Z^-atPT-r/^— «J*iS (Erbiun 
-Doped Fiber Amplifier: EDFA) A<ffiffl$*LrL^ 
-5. 'Sfc. 3t7r'r/<-ii«Si 3 1=1*^0*0)* -y:^ 

[0 0 2 5] a::''J 'v^i 1 4A^e>ltmS4ifcm:*:(3!)U— 
■9**1*. 5tM=a'Ei:*«*<D3fe7r'</<— 1 5-1, 1 
5-2, 1 5-m$tfrLT-?-*i-f4xm2<D3te»ttm 
^i:L-C©¥®*aSKM<DX:/'J-v^« 1 6-1, 16- 

2. 1 6-mi=AStLr. ^ix^Hmim—^nLa> 

y. *«T-I*n = 3 2-Cj&*. SBl©3t»ttlR^ (1 
4) »tfa2©3t»tt*^ (16-l~16-m) 

m-iftSSISU— 9*1 1 A^-b^tta^FH-SU— 9=3tL 
B 1 r*. LTn • m:* (*«-ei*1 2 8*) 
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[0026] -tLT, ^^Zf'Jv-^ 1 6-1 AM&Stai$^L 
17-1. 17-2.—. 1 7-n $^LT-t*t 

18-2. -. 1 t/tmm 
=L-^jht 8-1 -1 8-ni*, m-asfesu— 9=1 

iA^e,S6***i.5u— y'sfeLBi ti^caftgi* cfimti 

1*1. 5 4 4^m#ifi) ®3t*itet--5. HttlCflkOA 
Z^'J-y^ 1 6-2~1 6-mA^&|^al**tfcn:*:©^— 
■Ifat*. *ti-P*i.SLMza«:4S*<D3fe:7T-f'/<— 1 7 
-1~1 7-n5:rt-U-CSSa)3tli*agiJ4:LT®3fe^B 

n 8- 1 ~1 8-nl=AI*L-ClilS**l-5. 
[OO 2 7] mliOj^liH^— h18-1~18-n 
T?iiti**tfcU— y'Jtl*. ^*t-?tt3feliea.n.y H 8 
-1-1 8-nrt©BfS®«!iaA<K— ::^**ifc3fe:7 7-f 

— CDSfigBC0S$(*Sl.^lC|^l^|g-■e&-5, {iU. it7 
♦iJL=.>v h 1 8 - 1 ~ 1 8 - n -ClieSttfc U— tfSfeS 

[0 0 2 8] 3t:7T-f/<— • /<>K;H 9ANf,SfUl^FH 
g» 2 O l=A3t LX^*1-3t«fe y JS-S U— tFjt L B 5 IClEgS 

ttS, miaa)3tii*i:i-'v h i s - 1 ~ i a - n *i 

[00 29] Jt77-f /^— • /OK;H 9©aS* 

Sl9att. HI (b) l=*-r<>:5l=» m • n;*: 
■eiil 2 8*) ©3t37r-f A— $S«-r-5«k5l=. A^o 

-trouiA^i 9 aa)jKttai;^te.-53t7T-f/<-©a 

hVU 1 9 SafiE-r -Sftit 7 7 -< / <-<D ^ ^ KiEgtt 1 
2 5/lmSai?ft«^tA^&. 1 2 8*$RJ&l=mtefc 
a^<D3t77T-</<— • /<> K;H 9(7>ta*Sl 9aO>ift 
Sdll*. $«|2mm)aTi:-r-5Ci:A<-e#-5, 
[0 0 3 0] 2(i:«©iSt«gEgSSS2 0-CI*, AWT 

«u— yjfeLB4*8«saaa (at«i4i/8) , xi* 

1 OftSH» (aiSI*1/1 O) J:y^i:*U— 9=3tLB 
5l=IEar*. *-iK«fEfiU— 9=1 14^e.«tiJ$*i«> 



U— 9=3t L B 1 ©KSli 1 . 5 4 4/*m-efei)fc*t», 8 
«B5iS»a)a£Sf*A r FX4r->7b— 9=i:l^i: 1 9 3 n 
miiJSy. 1 0eSia3S<0Sfi(±F2 l^-^ (7';/§RU 
—If) ©iKfi (15 7nm) i SfSH C 1 5 4 n mi: 
-5. <fjb\ U— 9=3tLB5rojSfi$J:y F2 U— 9'3t«) 
SEfilriiaftltfcl^li^lrtt. jftS^»gS2 0-C-1 OMSS 
lia$±«-r-5i:*f=, m-»fif6SU— 9=1 i-ei*3t 

g 1 . 5 7// m<D U— 9'3fc^ fSa-rttli cfc t><, 

[o o 3 1 ] SIfflWicii. m-2tfi««U— 9= 1 1 0>m 
fiiSfi^l. 5 4 4~1. 55 2//mSSI=«SLT, 
8«ai=IC«-rS-4:l=<fcy. a r fx*->^u— 9'i: 
HaWICia— S!« (1 9 3 - 1 9 4 nm) 0>m9V^ii<^ 
-tLT. *-iSSSlSU— 9=1 1©flfi2ftS$ 
1. 5 7~1. 58//meSEI=fflSUT. 1 0fi3ef=3E 

»f ^-i:(cj;orF2 iy—^tmnmzm-si& (i 

5 7 - 1 5 8 n m) ©SI*t.3feA<^'&*t.5. SfeoT* Ctl 
6<D3taiSia*-€-*t-P*lA r Fi4^i/VU-^f3tt», & 
t;F2 U— 9=^t3SI=ftt>•SSffi■C•^<>7^:^>X<Da!S^E 

[0 0 3 2] >E£fc. ftJIWiCA r FI=t->-7U— 9*. X 

i*F2 u-ifsfi=isi,^ai»«a)K>i>3t*»-5«*3yi=. 

ySS^jrSjtaSS (0IX.I£1 eOnml?) $^£L, C 

li U— 9= 1 1 ©f6SjSfi-V>3fiS^gSgB 2 O icfelt -SSSIS 
jS<Df&^$*S-r « J: 3 1::: LT * J: L^. 

[0 0 3 31 m-asfi-cnig-r-sm-iftfisiisu— 9=1 
1 1 LTi*. cixissiaiftft 1 . 5 4 4 // m. as^atm 

* (KIT. rcWtB^J ^:tt^a) ■Cm:^3A<2 OmWCD 
I n G a A s P^iSOOD F B (Distributed feedback : 
»*»aS) 9=*fflU^«, :i^T»DFB#j» 

tt:^— 9=i:l*. iai=E— KS«1±0!>ffit^:7T3^'J— '^D — 
l!ftlgS«)ftt>yf=. (el«*S^**3l»:U— 9=rtlcj^)a 

feS^^T5J:5l::afi^$^^•CL^S, DFB4ia?«:U— 9= 

ax'<^7 h^metto. o i pmJUTtcw^'bttSo * 

is. *-a8««6«U— 9=1 1 i:Lri4. H«0>iK»181« 

-C$fc^J|J<b**ifcU— 9'3fei&*±-r-S3t3S, {W^tfx;!. 
ei»A(Er) • K-:^- 7r U—9=l?*t,ffi 

[0 0 3 4] Mi=< *ei©3fe3s^aa)a3*iasi*ffl^ic 

VX^—fSSS (Master Osci I lator) t Lr<©m— »fi 
fISU— 9=1 1 ©f£fiaS*-^aSiH-«IH»t-S/i:i<>© 

—9=1 1 (DFBi*iai«:U— 9=JSif) lrttSS*lSt- 
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[0 0 3 5] -^-ur. ca)*g;:ft«$BfS<z>a6fiic$fjffli 
^sig^2ortT*<z>2efi^ia»a>siaifiaj* (2ea. 3 

[0 0 3 61 Ml^. #^«:U— tf3feii:-eii-eoS3S$«Jffll 

zofztb^ *^-er*m-a6S^fiu— tFi 1 (DF 

3^a)3t:7r-ry\-iiliSl 3|:iSaL. 3 5dB (3 1 

6 2f&) o3tit«*fTdo ^ 

a>^y7^^<-mmm^ 3(Dft*5yicaaK(D3te^T-< 
/ flEffl L r t .k i^o 

[0 0 3 71 •ta)4osa>3te:7T-f/<— itfiSi sous* 

XT^U 1 4-T?^"r5^A'^-;UO-'3<D4<l<0tii:^ 

(*«T*i*m=4) icafe^j^^ifl-r*o ca>5^■v:^;^o- 
3(DS-aj*$. #>5rfi*a>a*^afe:7r-r/<— 1 5- 1 

-1 5-4(c}iia'r^C^fcJ:y. &3t:7T-r/^— 3!^^t> 

a)e»asS2 X 1 o8 m/s-^fes^ 

O. 1. 2. 3Jr-^tt-?ttO. 1m. 19. 3m. 3 
8. 5m. 57. 7m<Z>S*a>3flc:77-f 1 5- 1 
1 5-4*»a"rSo CCD«^, S-Ttl^T-f <DaiP 

-e(DRy^35^-v^-;uP0ia)3t(DiiStt9 e n s irJtt^o 

[0 0 3 8] H2(i. 3feii«:3--'V hi 8*^L. C(D 
@2lCj3l\-C. 3feit«J.--y h 1 8ttS*MlC2®<7)-?- 
H-t'ttx^uf^A • 3t:7T^/<-litig (Erbi 

um-Ooped Fiber Ampl if ier : E D F A) J;:^)U^t^yT 

-r/\-ii*iS2 2&o:2 5^}$s^Lra«$tt•cl^'^>o 

I*. Sie3fe$:b*v:^'J></-r'5t-tf)CDiS:^^liI^S (Wa 
veiength Division Multiplexing : WDM) (iU 
rwDMiR^J tm5) 2 1 AStf 2 1 BA<|SS|$ 
WDM3fe^2 1 AZti;2 1 BlCckoT-^+t^tlEftfi 
iftSHt L"Ca)4^«{*U— 1f 2 3 AANf,(Dafi3tE L 1 jBl 
i;ijiaitt:U-if 2 3BAN?>(DBfi3feA<> *:7rY/<-it 
eS2 2|CB3^3&NP,«|&$ttTt^^o zSlBO 

a)WDM|R^2 1 CRXS2 1 DA<fta^F+l. WDMIRT 



2 1 CRXf2 1 DlC.fcor-^tl'^+t^^^t^U— 2 3 C 
RlSZ 3 D/|xt><Dia)fi5^j6<5t:7r^'y^-li*SS2 51^^ 

2. 2 5fi*l::5R^fBjBfiS-efe-So 
[0039] tZ^V. mi^(o^o\z-mm&(D<7^v 
K$l#o3t:?T-</^-ig*iSa>a3:^3tS^L-ci. 5 1 

-1. 5 9//m$«ffl-r«it^ici*. K— 3^-r«-r:i-> 

<!tLrx;ue'>A (Er) IzlB^^v^Jl^tz^yj^ (Y 

S&a)^ffia>%^3t%±%9r=feNt^%5%^SP2 o<;>« 
[0 0 4 01 EI3(*2;jfe;Si@»^^^fosat^± 
2 0&^L. iia>ia3ictet^r. -/OK 

;H 9(DUi*aBl 9a)b^f>Sttli*4x/ca«1. 5 4 4// 
m(DU— 1f3tLB4 (S*;:ft) li. ISSOL i B3 O 

5 ( L B o) is£<k ^)^i$mm^^m& e o 1 iz^^m 
L. cc-e(D2;*S5igie^^rcj:y 2f&3ft (afi7 7 2 

nm) A<«i-r'5i:^lc. 

a*$iii 9aa)«i i^»a>mi^^n<Dm) mtiim%^ 
ss 6 o 1 ASPf^iftiz}^jS*+LTfc y . ^o^^(j> 

4^•cl^l»o ^(DS*aai;2»att. ^iraaeatttffi 

-eSigffi (^^r^ 1 /2iissS) 6 0 2$SjaLr. s 
*jfia)j^A<ffl3te:&ip)A<9 ojs@iELfcttffiT*Stas**t 

So c:(Z>ll*ai:2f&a^(*-t*t^*t«3tU>X6 0 3 

$jior2^aa>LBoeaj:y«:-5 if «j^3fe^es e 
0 4rrAStf So 

[ o o 4 1 1 If laj^^t^sa 6 o 4 -ei*. A«-r s 2 fS 

%^S:*:iK^/)^^faaftf&^l=cky 3{&% (3^fi5 1 5 

nm) $fiS<!:#^lr. «*>:d^a)-gP&I/2f&»(D-gaf* 
•^O^^Sia-rSo lfSJ^5fe^€S6 0 4T*#it>*tfc3 
fg3t^:. ^S%8l$tt^(c3iaLfcS:«:%&u:2«3^^ 
"f^^u^CvO • 5^—6 o 5ic«fcy^gi^ttr. 
^-<^P^»:/'2? • S5-6 0 5T*J5ltSF4xfc3f&aSii. 

2 tta>-> y > K y * ;u u>Xcfc y ft sif u 

>X6 1 0X1^5^—6 1 1 ^ISXaSlfcl^l 9 a(D^ 

{z^^^(Dm^m^f s 2 :siRi -CM* se^ic^si^ s 
/=i6a)->y>Ky*;uu>x- TU-r e 1 2;i<sa**t 
rt^So vy >Ky:^;i/U>x- tu-<6 i 2$aiaL 

f::3<Sa(*. ^:SWftai3tU>X6 1 Z^&X9^<?U 

^ VO • 5^-6 1 4icA«-r«„ 

[0 0 4 2] ^>r^P^*V^ • 5^—60 5^i^ 

iaL/iS*a&tf 2<&&(iJ|l3tU>X6 O 6 $gTm3 
(D L B OSScfc y ftSlf«}^»^^«a 6 0 7 iCAIt L. 
CC-e2fiai*2;*aH»fB4l::J:oT4fSa (afi3 

8 6nm) |C^g|*tl. 4fg3[Rt/^a)^*Sia LfcS 
^^m^^^'yU^vO • 5 3— 6 0 8-C»SI*tL4o fiP 
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it. 2 ao) V 'j > K u * ;u u >Xc*: y 3& -sif 

3tU>X6 0 9^Jir^^^P^»V^ - S^— 6 1 4\Z 
*tfc3f&*Ri;4f&3S(i4ma<7))9~Ba B2 O4 (B 

BO) m^^^Jtaiimf^tft^&^e 1 sicAltur. 
«sa«±fc<fey 7fsa (as 2 2 1 nm) s»«o c 

[0043] ^^<7a^ :;^ ■ 5^—608^2 

aufes**!*. 2tt(Di^ij>Ku*juu>Xcfeyft4 

Tl^«o i^'J^KUA^UU^X - TU-< 6 1 Q^SiSL 
fcS*a(*. 5^-6 2 0Jttf«55M<»:ai3ttU>X6 2 

1 sery-<^p-<*y^ • 5^—6 1 7izxm^^a t 

fz7 iS&RlSm:$imt. m?LiiS r2 Be2 B2 O 
7 (SBBO) 13aJ:y«^m5(D|^»H^dte¥ISa6 2 

2\zxmLx. cc:T'c;)fasaft^^ircfcoT8fSa6 (a 

Sl93nm) A<|#ib+L. C (D 8 f&aA<Sg^5tO U— 9^ 
3feLB5<S:LT«ai**t«o Ca)aft«SE»fiP2 OTf*. 

(?lfifi1. 5 4 4|/m) --^2f&a (aS77 2 n 
m) -^3«at (ass 1 5 nm) -^4fSa (aS3 8 6 

nm) ->7ftaS (3S«2 2 1 nm) ->8<Sa (Sfifi 1 9 

3nm) <7)m^cafi^ft3^)<^T^:>i^rt^*o 

[0 0 4 4] *0l|fCfctNri*. l^«}^5fe^jaa6 0 7T- 
<D 2 fSiBHa^^-e^^t* ^ 4 fSa. &t/#«J^3t^6 

S6 1 5t?a)fnsaag*-e«afe-r«7»att. 

1 2 8®) a)iaB<^ti^*iRFrSc7)ggp$*-r -s^t^oai 
4f&a&r;:7fsa^»liS^^^«<7>3^m(D^ 

aeeO. 2&l;l^^J^3t^|g^6 0 4*^t,^^Ltr3^g 

«t6 5oa>BT®j^tt(*. ia4iz^-rj=dic. 4{&a6 6 

0(^»rii]^4»35<SR)^(7)3«%6 6 0a(D«$'efey. 3 
fSa 6 5 O f*»T® J^ttA<n Jf^CDptm 6 5 O a (DMk-kX fe 
-So C<7>fcy>. ^mmift^m&e 1 5|Zfc%xTmiZ3<S 
as 5 O t 4f&a6 6 O i:*mte^*^itT^flc»6 7 O 

[0 0 4 5] -ec-c. *«-ci*^a)^^a6cDM3EfyspcD 

ai3tU>X6 0 9lCc^oT4fga6 6 O^. HSlC^-T 



5^tt*<(5f$Rl^<D4fSa6 6 1lra»-r-So Jfefe. 4fiS 
as 6 0(i|^^J^3fe^SS6 O 7 r*S«**Lfc«Sg$ 

^L. 4fSift6 6 1 it^mMtft^^^e 1 5 4i-eig«* 

tmyjK^m%iy:yXe 1 Oicj:or3^a66 5 0$. 
4 6 6 O 1^ i: Sffij rcSffi L r ±tt:<D »r® J^tt * ^ 
t>it^o :i(D&m. ^&tL4 3<Sift6 5 1 tt. H6fr^ 

"Tcfcdic. ±»(Dmmmwt4is&6 6 1 ^i^c-efcs 

m^COtft^e 5 1 a(DJl$tt(iSR}^<5:3feoTL* 
i^. jfemee 1 a tcDm35:yaj<Dii|^A<^/£/h$t^o 

te. 3ea6 5 0l*|faj|^3fe^SS6 0 4«-elS«S*t 

tctt®$^L. s.fsae 5 1 i*l^^:^M^i:*3tu>X6 
1 0|c«fcorie«**t/ctt®^^LTtN^o 

[0 0 4 6] ^<Da35:yffl(Diii^*:^#<-r«fc«<)fc. 
S3irfca>-c. 3fS»6 5 i(Djg«®a)ifi«-ei/y>K 
y*;uu>x • Tu-f 6 1 ziz^^xm^oy^^om^ 

J^tt*«5ffRJ^fca[aLri>'5o CCD*gS#f>tt«3^ 

ae 6 1 |C^5fe-r'5<i:^rw. m^(0%^e 5 2 aC^Bfffl 
f^ttt4fi&a6 6 1(7)3^^6 6 1 arz-&Sfc-r«»o 
«5feU>X6 1 3tt^*«|-efc*fci6. 3fia6 6 2f* 

ja^-c7fiaA<3e*-r4o 

[0 0 4 7] Mf::. 4mm%^^^6 1 5fi^P>^±-r^ 
7fia$8lfig-r^^»a)3te^CD»r®J^tttSRi^i:«: 
-ecT?. «*SS:a>|^SJ^3t^Jga6 2 2lcfcix-c. 
7eai:»*a^a>^«:a>BrBJ^tt. 2ilXffl>!7<D3fe«a) 
»T®J^tt$^*5'y:€)/=i6fr. I^S^^3fe^SS6 O 7 $S 

ia-r^s*a*-ffiif^*Mnf»ptu>X6 1 8-ee« 
L/c». #*^<D«*S/y >Ky*;uu>x- Tu-r 6 

1 9^c<t:o■C3E^^*-l±Tl^^o CttfCcfcor. ^mf^% 

^eae 2 2 3&x€>(*8«a}!>^s:*:a>iEsia^-cai*-r 
^fori>So -(Djgfc. *icvy >Ky*;uu>x^iz 

J; oT-?-o U— if 5t L B 5 $tia>^t>:5(R)(wtt* LX. 
»f®J^tt*R}^fC-r**^*#7LP>*t*36^ ZLO^olZ 
-t^t. *(^U-1f3feLB5^a^-rSl 2 8ffla)3t:m 
(7>ST®J^tt3!)<HlcjigL>SRJi^|C3S:o-CL*lV ^Mt 

Lri*fc*y»*L<>S:u>o -€-<z>fctf>iz. *«a)3fca[SI 

[0 0 4 8] ±Ea>l?ffiCDJ^®TMi. 3EI|-r*2 

»isi-ef&*a)»«:«i^«*»3fe^iR^ LT i/y > Ky * 

jUUVX ■ 6 1 2. 6 1 9A<ffiffl*ttrt^'5;6^ 

T-cDSl^^-CfeSlslttA^*^. 60*1 DOE (Diffract 
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ive Optical Element) ^fil^ LTt,cfet^o 
[0 0 4 9] *fc. 3®(Dl^S}^3fe^ea^fflt^rS* 
5 4 4//m) ^2fiift (aft7 7 2nm) 
->4ea (ifiSa 8 6 nm) -*8ftaS (Sg 1 9 3 n 

gg-C&So MIC. F2 (aSSi 5 7nm) 

1. 5 7|imi:LT. aSfi^glS» 2 O ^ L T 1 O ©^(Z) 

(*. «AliS*?« 5 7//m) ^2fS^ (SS 

785nm) ^4 fSiK 3 9 2 . 5 nm)^8f&« 

(ag1 9 6. 2 5 nm) -^1 OfSa^ (aSfil 5 7 n 
m) a)|Ii(C»S*S|*tTK.tf<feL^o 

[0 0 5 0] ^fc. F2 U— If (iftSi 5 7 nm) 
lSl^~aLS(7>3g^3tSi&*fciblCtt. HI (a) CD*- 

1. 099/im<5:LT. a6:ia!^SP 2 O t LT 7 ^StO) 

(Sftl. 099;/m)^2fS 
aS(aS549. 5 nm) -►sea (iKft3 6 6. 3n 
m) ->4fgaS (26S2 7 4. 8 nm) ^7f&3S^ (38:^1 
5 7nm) CDBSlcStfi^a^ fT7llic*:l>o ^LT. 

^ffiffl-rSCiiJb^a^Ll^o C*L&a)ji#lrt. rwalk 
-offj a>I^S(rci:-:>-Cl>— »f5t^afi!tt-***^<7>»T® 

Lra>ST®}^tt}J)<lfIsli£«»l::<f'2>iS^lcii. 

[005 1] Ji^<DllSSCDJ^ffia)3fe3SSMl::<*:*ttf. S 
1 (a) (07t^r-</<— • K;n 9a)Ui*i3sa>itg 

A<^^-V45';U* ^t>1±T t 2 mmSffiiaT-efc-Stcto. 

ifi. Xtt»<l<7)*«^sisp2 o-e-r^Ta>5^-v^-;K7) 

[0 0 5 2] ;:teic. H6I*. El 1 ©5tfiSa* 
s»S5tsa*^u. ca>a6lcfcl^r. S3t3t3ii o 

II*. afti- 5 4 4/im (Xf*1. 5 7|/m) (DU— 

-»f3te*s*a^ LT«^-r«s*a«*ffl i o o i:, * 
s*tfc»*aa>«^tf8fi5a (xiiioea) 



ag/)< 1 9 3 n m (Xfi 1 5 7 n m) a>M^^^m,(r>% 
£S3te5feI L^LT^*-r^am^^gS2 0lt3b^•b«|« 

^nri^-So -^(DS^a^^Sfii o oli. m^ (a) (D 
m-afi36SU-1fl lA^e>*»ttit«giJ4«<D*ii« 
zl::^-; h 1 8 - 1 1 8 - n ^-eOgPW^S LT l^'So 
*fc. aSA< 1 9 3 n mX(* 1 5 7 n m(D3tfi-t*t^4x 

T-r/<— • /<>K;H 3 6. 1 3 8|C»35^^^. 

/<— - /<> K;n 3 6 . 1 3 8 cDi*ai®ir-^-tL-f ttas 
^8iaj2 0i:i^i:^t6$^t-*/hM(Das^sia5i 3 
7. 1 3 9A<fia*4x. as^Miasi 3 7. i39*>t> 

[00 5 3] m%%M^ O lAxtiStaSii'SS** I L 

(D«3t^-r «*Ha». &^;/^;^xx:^;^4=- 
i*S5tfi$n^si 0 9icj:or$Jnai^?ixTtey. S3fea 
©jffli^ 1 o B(Dmmt,^^±v^<j>m^^m,^um-th^ 

o 5lCcfcoT*0ffii*nTi^*o S*5t3ii o 1 

35^&S*UlS*t«afi1 9 3 nm (Xr*1 5 7 nm) 

^—102 -esst $*tfc». m T u>x 1 0 3 A^tt;^ 

AX-^'J'V^ 1 06 AlCAStLT. SiSit (P® 
*) -^fc^mi e-Ai:S3*3t (Sii3fe) -Cfc*S2e 

-Atfc5>(t&*t-6o »i e-Ar*^<D**^««*m 
e-Ai*5^-i 0 7 A-esit^*tT[iie3^i^^i 08 

^— 1 0 7B(=:c):oTSS***tTffl5te— AX:^y 

1 oeBK\m-t^o ccT*f^»ir'&/a$tLtrmi e- 

ffi<DB*3teI L^J&or. m2U>Xl 0 3B&i;3tK 

Sfyffliffflos^— 9$:fhLT;4-:/-x^;^;u - ^>^y 

XI 1 ofcASt^^o :t-:^7^-<*;b • -Ot^^u 
(Tt^^v-^-Tif-) it Lri*3^5>rT-r 

(Z)lHilK3fc^^ 1 o 8 it uri*. 5 ^— \>^j^:/u 

'&C<t*<'^#^o Lx>Xl 03Ai:U>Xl 03B<t-e 

[00 5 4] CKDBIZ. a:S*SigP2 0;!^^f,S^ttJ**t'5 
S3te3tel Lfi. E3-@5$#ff^UTlttB^Lfr<t5lC. 
a«3tSlS»2 0*(D rffalk-offj ^ajET-StrAlCi^tt: 
^L-C<DBTffiJ^tt*<H7 (a) fC^-Tck 5 iCfiRJ^t * 
ort^i)o "^(Dtztb. -tCO**U>Xl 0 3 A, 103 

B^^t'LT:7^-f T-r u>xi 1 oizm< my 
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1— U^X^r-?^ (CTfit) LfcfiaiB^ 
[0 0 5 5] JSfc, C*t*Sl+«fc46lrmr=S3t3t I L 

[00 5 6] -tcT?. ma (a) r=^-r«):ai=. *«-e 

l*lsllE3t^^1 O 8^fflL^•CI51^LfcS^fe3t I LRi:. 
lHH£L-Ct^tCU^S3t3t (Sifejtl Li-r*) ti-^&L 

08 (b) i-*-r<fc^ic. ^^-rT-ru^xi i 

[0 0 5 7] Jjffc, miyfc^l-«Lr9 O" lHll£Lfcm 

$*tfc5fe^rai=*tl^'tl1 8 0* /NOlHllgfl^-^*, 
liea©Nffl©3t^*^«L-C-7^-f7''f U>;Cl 1 O 

Sit5te311 O 1*^f,©S3t3tI LA<3»iil$ti, 3»ii| 
UtOS^mHi^m^O' , 6 0° . 2 0" (HlfeLfc 

1 OlcAlfr-SS®-C©S3lfejt I L<Dlll£*tliitt*JSto 

[0 0 5 8]%!=. UVXl 1 OOStUlffilC 

fit) momom) Diim&titxi^^, -eur, 

[0059] Z^^-fT-f U>Xl 1 oroirtaiscoBflp^ 



Th-^uKHKai^T^o-y/T^v^-iu (A/D) 

a^fcy©/<;uxx4'>ju4f-$aui-r-5fcA(D^a (i§ 
o9rti=iBSLrte<. ^-LT, safe^ictt-o^-s^u 

.[0 0 6 0] e— AXl^'Jry^ 1 1 3«aiaLfcB3fe3ft 

I Lf*. mi 'J U— 1 6 A$JiTlg*@S«lf 

«y (u^^;i.::^^-<>K) 1 1 7, at^oiaaiwsy 

I I 8*aia-r*. aseiaifiKy 1171*, u^^^^ur 
±a)ffij^©ffs?g^isa)jKtt^^^-r-i.«if«yT?&y , 
prnmsisy 1 1 8». ^m^om^^Rifmr^i:^ 

1 1 7lt'e(D^&^\ZjciLXm^f'iimz\firZf7t—i3X 

to o 8 1 1 HTSiffiifsy 1 1 8 ^aiaLfcSjfeit i l 

I*, m2gU— U>X1 1 6B. 3feKttyftifffl®5^ 

— 119. at;a>T>-9-u>xi 2o$«r. 

;UR<D/^^ — >® (TS) fcaitt>*lfc/<^— >^i*1 

3 1 i^a>iaist^«]^a>!EgiQiim i mm^r^o n%% 
\i-<n^t.x. u5^^;;uR©!faBBIH* I Rrt<D/<^— > 
14, mm (xi*'>x/\(iiic)tm) ^nzvhy-v^'ss 

MRH(*1/4, 1/5. 1 /6S?) -eZ7* hUi/;^ hA< 

^^stufc-iJx/NWJiflDje^flosatMia i wi=»/h«:i& 

-i^x/N (wafer) W(*«jtlS4i3»»: (>>y=j> 
1^) 31I4SO I (silicon on insulator)^0!>ntS1^a>S 
«T?fci». KIT. a»3fe^^PLfl>atttAXI=¥ffl=Z 

R»t/';;x/NW<7>j£g;5iRiic}ttorYtt$ffiiy, 

lajs DI=Slt/j:*^«:&|pj(cfeo-CXtt$BiorKIB-r 

■5. PiQS^Htl R&u:B3ftfi« I W(4. -e*i 

fe^o 

[0 0 6 2] U5^<7il/RttU5=^<7;UXT^— 2 

2Jilr?R®SJ#$*t. ixl 2 2fiUT'!7 

— ixi 2 2rci*. u^^;uR$ x^ifij. y:Sipi. BJe* 
A}6<tfai$tt. C(Dtf^ffi2^U:±«a?gl 0 53&^^a)«l 
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[0 0 6 3] — OX/\Wfi't7X/\;^JU^1 2 4±fr 

5I*X YX^— Vl 2 6±lC@^$tt. XYXt'— v1 
2 6(±«K.tfU-T^— ^:*SlCcfcoT. ':7X/\K— X 

1 2 7±1?Z^;UhX^— 2 5 (-t^X/NW) SY^r 

ifiiicana^a^'ar^t*!^. x:^ifii&i;Y:*ifi)fcx^»v 
:^^S!i*i±-5o z^;i/hX7^— i>i 2 5. xyx5^— v 

12 6. Stf'Jx/NK— X 1 2 7 J:y'>X/\X-T~ i^l 

2 8 3&<adE*tfCt>So ^ia^a>U— ifT^WlCcfcoT 

Z^;UhX7^— Vl 2 5CD(ia&t/l°liEft)b<tfa^*i. 
CCDttafil&t):±©l»3^1 0 5;5xf><D$!lfflH««lcS-:5lx 
X. '^X/nXt— i/1 2 Ba)«ff3&<*J!»*tt«o 

[0 0 6 4] ^ss^t^f-i*. mmmm i r safest i 

;UR*SSIBfi«I RlC«Lr+Y*|Rj (Xf*-Y;5|fil) 

irasvR-e^S-r^cD^hl^fflLT. xyxt^— vi2 
6 ^ ^ L r -i? X/ \wsS3fe«ilt I wir J* L r - Y 

(Xfi+Y*fpJ) ICiSSMRW-VR (MRWliU^^;UR 

]5Nt»':^x/\w^(Z)fi»«*) -e*«-r4ctiCcfcoT. 
u^<7;uRa>/<^— 3 1 i*3a>/^4'— v^^^-i^x 
/\W±a) 1 oo)"^ 3 h^JS 1 4 2 ir3E^e^$tL-5o 
L/^^;uR^'?x/\wi:(D*«:&rfii*<a!-cfc«a)f*. a 

yAfta>^^:f3mtm- (+Y:&isixi*-YSrfij) ^ft 
4o *a>s. xyxt^— :;i ze^x^rvt^iy^fi-^tx 

ll^--<7>S5t*<ft*^tt^o ^<D^f:iOx/\W±(D^:t- h 

uvxha)S«. 5ti;x»>^>yw:^>iiA^a>/<^ 

[0 0 6 5] ca)cfc5^cS3fe^fT5i::(SLri±l^tou^ 
^ ;p R X/ \w t ooT ^ ^ > h Sff o r te < 

fc^o iOfzlt}^ U^^;UR|C(*T^-r>>h^— i?R 
MAar;RMBA<J^ja$+l. T^^-^VKV— <7RMA 

ri;rmb(Z)±:&ic5^— 1 3 ^m^it\.x^m5A 

TTR (XJU— -if - :&S{DT^>r>> 

hsaai 3 3si;i 3 4*<iBS3?*L. r^-<><>hs 
- /<> K;u 1 3 6a>i*ujSB(cea*H/c»fiasft 

hffi«ttl 3 4fCt,«*&**tTl^-5o 7^^ s^^hmWi 
« 1 3 3 . 1 3 4 (Da«Hi-^fii$<»3^ 1 O 5 izmit * 

[0 0 6 6] ^tz. &K%^^p\^(Dmm\zm^it^m 



13 6;6<SS$*t. C(DT7-r^ >h-tr>-9-1 3 6(DS 

«{i^ti®jffli^i osicfltJs^F+tri^^o -eur. a 
Lra)z^;uhXT— :^ 1 2 5±icfd:u^-j7;uR 

ffla)^— i7 1 4 3 A. 14 3B. 
Jfcl^T^-r^V h-b:^-»^-1 3 efflCDS^V—' 27 1 4 4A< 

Jl^«**tfcS*-7— 5^atti 3 0*<HS^F^^rl^«o - 

-C^SBtt 1 3 0±(7)S^V— ^ 1 4 3 A - 1 4 
3C*T^Y>>haaai 3 3, 1 34&l/T^-rP« 
>h-fe>-9-1 3 6-eaS-r'SC^|Cc*:oT. 
h-fe>-9-l 3 6<D-^— X^-f>» (a5t*ibi:«ai4»i£> 

x/xwJioa-va V h«iiSa>T^-r > > h3b<SaglctT 

[00 6 7] ^fc. Z5^;UhX5^— v1 2 5±(CX«j-; 

htta)B3P 1 4 ojBLmwi{iiE:^mo>m^ 1 4 1 A<j^ja$ 

tttcSSi 2 9A<@S**t. *(DMP 1 4 0<DJS®ffllC 

5fe:7r-r/<— ■ K;n 3 8j^i;aftSgE»SPi 3 9;^l^ 

g|p 1 4 oa>jSSS(ciij5i*3t€S3t-r^sg 1 a)3tea 
^m»/i<£a$:K. Ban 1 4 1 ommmizitaii^St^tm 

<Dgiai«#t^®jfflisi 0 5ictti&*ttri^^o c*it> 

[0 0 6 8] :i<Dcl:5?SS3flcfC^Lr. '!7X/\W±|C^ 
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